Introduction {#j_hukin-2017-0151_s_001}
============

Despite the dissemination of knowledge concerning the importance of physical activity (PA) for a healthy life and optimal quality of life, data relating to physical inactivity globally remain alarming, affecting more the early stages of life, such as childhood and adolescence ([@j_hukin-2017-0151_ref_022]). Thus, there is a significant trend for study analysing what variables are essential for continuation in PA. [@j_hukin-2017-0151_ref_009] developed an interesting contribution in an attempt to uncover the main predictors of PA practice (or lack of), highlighting motivation as one of the best predictors.

Regarding to this, one of the most widely used theories to assess the type of motivational regulation is the *Self-Determination Theory* (SDT) ([@j_hukin-2017-0151_ref_014]; [@j_hukin-2017-0151_ref_047]). [@j_hukin-2017-0151_ref_035] point out that for a person to develop self-determined motivation, they must have covered three basic psychological needs, or at least not to have them frustrated ([@j_hukin-2017-0151_ref_035]). These are (i) autonomy need (freedom of a person to carry out the activity, understand their own actions and guide their behaviour deliberately), (ii) competence need (positive feelings about ability levels, defined in terms of efficacy) and (iii) relatedness need (personal satisfaction in integrating with the immediate environment during an activity).

Furthermore, SDT ([@j_hukin-2017-0151_ref_014]; [@j_hukin-2017-0151_ref_047]) considers motivation to be a continuum, with different levels ranging from highest to lowest self-determination: autonomous motivation, controlled motivation and amotivation. The highest level is (i) autonomous motivation (intrinsic and identified), defined because the activity itself is pleasant and provides benefits perceived by its practitioners; next, (ii) controlled motivation (introjected and external) characterised as the activity performed to avoid guilt, or to get a reward or reinforce a change; finally, at the lowest level of self-determination, there is (iii) amotivation, characterised by the absence of extrinsic and intrinsic regulations and finding no reason to continue doing the activity.

Within SDT, the mini-theory of *Cognitive Evaluation* ([@j_hukin-2017-0151_ref_014]; [@j_hukin-2017-0151_ref_035]) focuses on the explanation of the social factors that can promote psychological needs. Focusing on the sporting context, [@j_hukin-2017-0151_ref_026] indicated the coach as one of the most relevant agents to promote appropriate needs satisfaction and, consequently, self-determined motivation ([Figure 1](#j_hukin-2017-0151_fig_001){ref-type="fig"}). Thus, how coaches influence their athletes has been extensively studied ([@j_hukin-2017-0151_ref_004]; [@j_hukin-2017-0151_ref_011]; [@j_hukin-2017-0151_ref_030]; [@j_hukin-2017-0151_ref_044]), demonstrating the impact of these socialising agents on the motivational processes in athletes. For this reason, this study sought to produce an effective programme to optimise the training environment of young players by training their coaches, based on the promotion of methodological and motivational strategies.
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Coach-athlete training environment: incidence of psychological needs {#j_hukin-2017-0151_s_001_s_001}
--------------------------------------------------------------------

To ensure positive states in young soccer players, coaches can either create an inclusive environment that takes into account psychological needs ([@j_hukin-2017-0151_ref_035]), or they can reduce the innate development of part in athletes by using thwarting behaviour ([@j_hukin-2017-0151_ref_034]). For example, to develop (i) autonomy support strategies, situations in which the opinions and decisions of the players are taken into account would be proposed, with players taking a leading role in designing them and with responsibility for their operation, evolving from more directive leadership styles towards a more democratic style ([@j_hukin-2017-0151_ref_026]; [@j_hukin-2017-0151_ref_034]). To develop (ii) competence support strategies, coaches should consider individualised learning rhythms ([@j_hukin-2017-0151_ref_021]), structuring tasks with clear guidelines and expectations ([@j_hukin-2017-0151_ref_037]), setting challenges in tasks to the level and experience of the players, optimal time for efficacy and use of feedback, giving priority to the process ([@j_hukin-2017-0151_ref_023]). To develop (iii) relatedness support strategies, coaches should propose guidelines to facilitate the integration of all players, grouping strategies, dynamics of knowledge, development of social skills, etc. by investing time, energy and necessary resources ([@j_hukin-2017-0151_ref_017]). It is also necessary to propose a task design involving a style of communication relationship support, which is characterised by the interaction and cooperation of the athletes in a warm atmosphere, with the coach showing a personal interest in them ([@j_hukin-2017-0151_ref_013]).

Previous studies based on intervention with coaches {#j_hukin-2017-0151_s_001_s_002}
---------------------------------------------------

Analysing previous studies that have developed intervention programmes to promote psychological needs satisfaction in adolescents, many of them in a physical education context ([@j_hukin-2017-0151_ref_001]; [@j_hukin-2017-0151_ref_010]; Cheon and Reeve, 2013; [@j_hukin-2017-0151_ref_043]), have shown positive effects of a teacher training programme based on implementing strategies to support psychological needs, inducing an increase in variables such as needs satisfaction, motivation, enjoyment, engagement and the intention to be physically active. Specifically, [@j_hukin-2017-0151_ref_043] revealed that from pre- to post intervention, teachers managed to improve their teaching style in terms of all three dimensions, and the students were receptive to these changes, as shown by increasing their reported need satisfaction, self-determined motivation and engagement in the class. [@j_hukin-2017-0151_ref_010], in a longitudinal study (three measures: at the beginning, middle, and end of the semester) and with a sample of 1158 students, showed that the students of the experimental group improved psychological need satisfaction, autonomous motivation, classroom engagement, skill development, future intentions, and academic achievement. In addition, [@j_hukin-2017-0151_ref_001] showed changes in teachers' beliefs regarding both autonomy support and structure. As for teachers' actual teaching behaviour, the intervention was successful in increasing autonomy support according to students and external observers, while resulting in positive changes in teacher-reported structure.

In a sporting context, and within the quasi-experimental studies based on the SDT ([@j_hukin-2017-0151_ref_014]) and *Achievement Goal Theory* (AGT: [@j_hukin-2017-0151_ref_003]; [@j_hukin-2017-0151_ref_029]), the *Promoting Adolescent Physical Activity* project (PAPA: [@j_hukin-2017-0151_ref_016]) was designed and developed from an individualised behavioural goal-setting programme for coaches ([@j_hukin-2017-0151_ref_040], [@j_hukin-2017-0151_ref_042]). PAPA focused on soccer and had as its main axis training coaches to become aware of the nature of, and ways to improve, motivation in players through content and learning activities, optimising the motivational climate created by coaches, and by promoting well-being, perceived health and PA levels ([@j_hukin-2017-0151_ref_016]). On the other hand, some researchers such as [@j_hukin-2017-0151_ref_025], evaluated the effectiveness of a training program emphasizing the use of autonomy supportive coaching behaviours among youth soccer coaches in game-play situations as well as evaluating their effects on motivational processes among athletes. Findings indicated that youth sport coaches had the capacity to apply a moderate use of autonomy and relatedness supportive behaviours in game-play, while simultaneously providing high structure and low levels of relatedness thwarting behaviours.

However, as pointed out by [@j_hukin-2017-0151_ref_024] in a systematic review: "*Due to the diversity in athlete outcomes and intervention designs, it is difficult to draw firm conclusions around the effectiveness of coach education interventions. The small number of identified interventions highlights the current paucity of empirical data on coach education intervention effectiveness. More research is needed to further our understanding of intervention effectiveness to allow for growth and improvement in coach education. Furthermore, theory-based, rather than "theory inspired" coach education interventions are required*".

Given the above, the objective of this study was to present an intervention programme based on the implementation of methodological and motivational strategies that would produce learning environments in which perceptions of coaches' interpersonal styles (supporting and thwarting styles), need satisfaction and need frustration, type of motivation and sport commitment of young soccer players were improved.

Therefore, this study attempted to examine the possible effects caused by an intervention programme developed with a group of coaches, based on SDT and focused on the promotion of methodological and motivational strategies. The general hypothesis of the study was that experimental group players, when compared to control group players, would show a positive evolution in perception ratings for supporting style, needs satisfaction, self-determined motivation and sport commitment. On the other hand, EG soccer players would show lower values for thwarting style, needs frustration, controlled motivation and amotivation than CG soccer players.

Methods {#j_hukin-2017-0151_s_002}
=======

Participants {#j_hukin-2017-0151_s_002_s_001}
------------

*Coaches*. A total of 8 male soccer coaches were divided into a Control Group (CG) (*n* = 4), aged between 19 and 50 years (*M* = 32.5; *SD* = 14.34), and an Experimental Group (EG) (*n* = 4), aged between 21 and 49 years (*M* = 28.5; *SD* = 13.67), with training experience of between 1 and 6 years (*M* = 3.00; *SD* = 2.44) and between 3 and 10 years (*M* = 6.25; *SD* = 2.87), respectively. The sample was selected intentionally, establishing the requirement to have had no sporting or academic training (i.e., eight coaches had no academic degree or any federative title to train). This was carried out by a random peer distribution to establish a normal partition of the categories of training and years of experience (two coaches for players aged 11 and 13 years, and two coaches for players aged 14 and 15 years for each group).

*Soccer players*. 109 male soccer players participated in the study, with a CG group of 56 players aged between 11 and 15 years (*M* = 13.57; *SD* = 1.48) and an EG group of 53 players of the same age (*M* = 13.92; *SD* = 1.23).

Measures {#j_hukin-2017-0151_s_002_s_002}
--------

The study included five different questionnaires overall to measure:

*Interpersonal Style*: to assess the interpersonal style perceived the *Coaches' Interpersonal Style-Questionnaire* (CIS-Q; [@j_hukin-2017-0151_ref_033]) was used. This scale is composed of 22 items that analyse autonomy support (4 items, e.g.: "Lets us make decisions during the development of the exercises"), competence support (3 items, e.g.: "Helps us to learn and improve in soccer") and relatedness support (4 items, e.g.: "Encourages all athletes to feel integrated"), as well as autonomy thwarting (4 items, e.g.: "Prevents us from making decisions about the way we play"), competence thwarting (3 items, e.g.: "Does not give me opportunities to show my potential") and relatedness thwarting (4 items, e.g.: "Creates an atmosphere in the team I do not like"). As the scale is a review process, it used a Confirmatory Factor Analysis with the following fit index (CFA): *χ*^2^/*df* = 2.50; CFI = .91; TLI = .90; GFI = .90; SRMR = .05; and RMSEA = .06.

*Needs Satisfaction*: to analyse the players' need satisfaction level the adapted to soccer ([@j_hukin-2017-0151_ref_032]) *Basic Psychological Needs in Exercise Scale* (BPNES; [@j_hukin-2017-0151_ref_046]) was used. This scale is composed of 12 items that assess autonomy satisfaction (4 items, e.g.: "How to perform the exercises is how I would want to"), competence satisfaction (4 items, e.g.: "I think I can meet the requirement of training") and relatedness satisfaction (4 items, e.g.: "I feel very comfortable with my soccer teammates").

*Needs Frustration*: the Spanish version ([@j_hukin-2017-0151_ref_006]) of the *Psychological Needs Thwarting Scale* (PNTS; [@j_hukin-2017-0151_ref_007]) was used. This scale is composed of 12 items grouped in three sub-scales, which examine autonomy frustration (4 items, e.g.: "I feel pushed to behave in certain ways"), competence frustration (4 items, e.g.: "There are situations where I am made to feel inadequate"), and relatedness frustration (4 items, e.g.: "I feel other people dislike me").

*Types of Motivation*: to examine the type of motivation of the players the *Sport Motivation Questionnaire* ([@j_hukin-2017-0151_ref_031]) was used. This questionnaire is composed of 20 items grouped into autonomous motivation, which include intrinsic (4 items, e.g.: "Because for me sport is enjoyable and interesting"), and identified regulation (4 items, e.g.: "Because I could learn skills that could be used in other things in my life"), controlled motivation, which includes introjected (4 items, e.g.: "Because it's when I do not feel bad about myself") and external regulations (4 items, e.g.: "Because it makes me look better in front of my coach and teammates"), and amotivation (4 items, e.g.: "But I really feel I'm wasting my time").

*Sport Commitment*: to value the players' sport commitment levels, the factor of the Spanish version ([@j_hukin-2017-0151_ref_041]) of the *Sport Commitment Questionnaire* (SCQ; [@j_hukin-2017-0151_ref_036]) was used (5 items, e.g.: "I am determined to continue practicing the sport next season").

All instruments had a response rate ranging from 1 (*strongly disagree*) to 5 (*strongly agree*).

Experimental design {#j_hukin-2017-0151_s_002_s_003}
-------------------

At the beginning of the midseason, all participants performed a pre-test, completing all questionnaires included in the study. Next, the EG coaches participated in the training programme. After the intervention, constant contact with the coaches was maintained, with the goal to improve the learning acquired during the programme. To achieve this, before completing the post-intervention questionnaires, and six weeks after receiving training (to allow time for assimilation), a researcher recorded six training sessions and two matches to ensure that coaches applied the strategies developed during the training programme (a guide for each coach: <https://drive.google.com/file7d/0B3TQZm_VAvFVMnRVTmVpdXNHUmc/view?usp=sharing>): practice time, participation of players, explaining the objectives, approach challenges, etc. After these recordings, coaches watched videos with their performances during training sessions; both aspects to strengthen and modify were explained to them. Finally, post-intervention measurement was performed with the soccer players.

Training programme {#j_hukin-2017-0151_s_002_s_004}
------------------

The training programme was supported in several research studies in an academic context with physical education teachers ([@j_hukin-2017-0151_ref_010]; [@j_hukin-2017-0151_ref_021]; [@j_hukin-2017-0151_ref_043]) and a sporting context with coaches was developed ([@j_hukin-2017-0151_ref_016]; [@j_hukin-2017-0151_ref_040]), with duration of 12 hours, divided into two parts: 1) Contextualization and theoretical framework focused on SDT; 2) Methodological and motivational strategies to encourage autonomy needs, competence needs and relatedness need. Different audiovisual media were used, such as videos, pictures and dynamic presentations.

In the first part, contextualization and the theoretical framework that supported the research were explained: SDT and its relationship with sport, the importance of psychological needs, the influence of social factors (coaches) on self-determined motivation and how research had shown the importance of training programmes based on SDT in different contexts (i.e., academic, work and sport).

In the second part, different methodological and motivational strategies were discussed to optimise psychological needs levels. Firstly, for theoretical and practical strategies for autonomy needs, coaches were informed of the possibilities for teaching and leadership styles that existed and could be developed, the ability to encourage active participation of players and the progressive transfer of responsibility based on the cognitive level and experience. To achieve this, coaches should adopt leadership styles depending on needs and the situation, avoid behaviour of pressure and control, promoting players' involvement, report on the objectives of the task and listen to the views and perspectives of the players.

Thirdly, as competence needs strategies, coaches could adapt their instructions and explanations based on progress, the importance of feedback ([@j_hukin-2017-0151_ref_035]), and reinforcement through content-focused on individualised learning and achievable challenges. Also, coaches should propose balancing tasks with difficulty/skill, allow enough time to complete them, providing equal opportunities for all and prioritising the process over the result.

Finally, regarding relatedness needs strategies, coaches should adopt an attitude of empathy, developing specific activities and using methodological strategies characterised by closeness, respect and complementarity ([@j_hukin-2017-0151_ref_039]), and developing warm and friendly communication. They should also develop activities (e.g.: group dynamics, role playing, trust activities, problem solving and social skills) and use clustering strategies to help integration and equal participation of soccer players. After the training programme, a period of six weeks was provided for coaches to consolidate and apply their learning.

During the training programme, coaches developed activities to assimilate these strategies. For example, for *autonomy needs*, in the section on styles of leadership, the coaches had to deal with a situation to solve a structure with straws, in two teams. The winning team was the one that built the highest and most stable structure from straw. In both groups there was the position of a captain, who took on a different role in each of the teams. In one of them, the captain tried to reach a consensus with other members as to the best approach, supporting the ideas of others and taking into account their contributions in the final decision. In the other team, the coach adopted an autocratic role and imposed his ideas without taking into account the views of others. This role was forced and played by a person other than the coaches.

Design and Procedures {#j_hukin-2017-0151_s_002_s_005}
---------------------

The investigation complied with the rules established in the [@j_hukin-2017-0151_ref_015]. Researchers held meetings with clubs to request collaboration and provide information to the coaches who worked for each club. After obtaining permission from the clubs and verifying that the coaches were eligible to participate in the study, researchers informed the managers, coaches and athletes of the voluntary nature of the study and the confidential treatment of results, following the guidelines set by the [@j_hukin-2017-0151_ref_002]. Clubs were provided with a model of informed consent for parents to sign in order to allow players to participate.

Following this process, the procedure was divided into the following steps: 1) Pre-test data collection, 2) Training programme, 3) Post-test data collection, 4) Counterbalancing. During pre- and post-test data collection, players, 30 min before the training session, attended upgraded rooms so they could fill out questionnaires comfortably. During this process, one researcher was present to help with questions. This process lasted approximately 20-25 min.

Statistical analysis {#j_hukin-2017-0151_s_002_s_006}
--------------------

First, with the aim of knowing the descriptive results, we carried out a descriptive analysis of the total sample, as well as for each of the groups (control and experimental) in each of the measures (pre and post). Next, to determine the structure of the instrument, a factor analysis was conducted and the reliability index was calculated (Cronbach's alpha).

Secondly, in order to analyse the effects of the intervention programme a mixed model with repeated ANCOVA measures was constructed for each dependent variable in the study, including group and time as factors. The data were treated as a two-level model. Level 1 encompassed repeated measures of each variable, and represented the change expected in each member of the population during the time period under study ([@j_hukin-2017-0151_ref_038]). Level 2 consisted of between-group variance and represented the differences in growth rates between groups in random slope variables. For each analysis, we estimated seven variables: four fixed effects (Intercept, Group, Time, and Group\*Time) and three random effects (Repeated measures variability, Between-players intercept variability and Between-players slope variability). Repeated measures were treated with an Autoregressive Homogeneous (AR1) covariance structure, Restricted Maximum Likelihood (REML) was used as an estimation method and random effects were analysed with Diagonal covariance types and a Wald test ([@j_hukin-2017-0151_ref_019]). The study utilised the SPSS 21.0 and AMOS 19.0 statistical programmes.

Results {#j_hukin-2017-0151_s_003}
=======

Preliminary analysis {#j_hukin-2017-0151_s_003_s_001}
--------------------

[Table 1](#j_hukin-2017-0151_tab_001){ref-type="table"} shows the descriptive statistics and internal reliability (Cronbach's alpha) in the pre- and post-test. High values were obtained in the supporting style, needs satisfaction, self-determined motivation and sport commitment, while lower values were obtained in the thwarting style, needs frustration and amotivation. Also, the reliability indices ([Table 1](#j_hukin-2017-0151_tab_001){ref-type="table"}) can be considered acceptable (.61 to .86 in pre-test and .60 to .88 in post-test), with scores above .60, because it was a standard exploratory factor analysis in which values around .70 are suitable.

###### 

Descriptive statistics and reliability of the variables in the pre-test and post-test

                             Total Sample (n = 109)                       
  -------------------------- ------------------------ ----- ------------- -----
  Autonomy Support           3.11 (.84)               .67   3.14 (.98)    .81
  Competence Support         4.38 (.59)               .61   4.29 (.64)    .70
  Relatedness Support        4.36 (.73)               .78   4.30 (.76)    .84
  Autonomy Thwarting         2.44 (.81)               .62   2.32 (.93)    .75
  Competence Thwarting       1.81 (.84)               .72   1.68 (.74)    .68
  Relatedness Thwarting      1.50 (.68)               .74   1.55 (.70)    .60
  Autonomy Satisfaction      3.41 (.73)               .62   3.38 (.88)    .76
  Competence Satisfaction    4.16 (.57)               .61   4.09 (.61)    .66
  Relatedness Satisfaction   4.29 (.73)               .73   4.32 (.72)    .74
  Autonomy Frustration       2.40 (.83)               .64   2.44 (.93)    .69
  Competence Frustration     2.06 (.90)               .69   2.00 (.86)    .67
  Relatedness Frustration    2.04 (.84)               .64   2.16 (.78)    .68
  Autonomous Motivation      4.21 (.65)               .77   4.11 (.74)    .83
  Controlled Motivation      3.04 (1.05)              .85   2.97 (1.11)   .88
  Amotivation                1.39 (.81)               .86   1.36 (.76)    .80
  Sport Commitment           4.52 (.55)               .78   4.48 (.67)    .76

Intervention effects {#j_hukin-2017-0151_s_003_s_002}
--------------------

[Table 2](#j_hukin-2017-0151_tab_002){ref-type="table"} shows the results of the analysis of the effects of intervention. The first column shows the estimated CG in the pre-test and it should be noted that all data are shown with significant values. At the beginning of the data collection, significant differences were recorded for competence thwarting and controlled motivation. Specifically, the interception of the CG for competence thwarting at baseline was 1.64 and for the EG it was 2.00 (*p* \< .01; .36). For controlled motivation, the CG obtained a value of 2.70, while the EG had an average of 3.25. This initial difference was significant (*p* \< .01; .55). Group effect (second column) refers to the difference in the estimation of the EG relative to the CG in the pre-test. Time effect indicates the slope in the dependent variable for the CG. Group\*Time effect refers to the difference in the slope of the EG relative to the CG

###### 

Analysis of mixed models

                                        *Fixed effects*                                 *Random effects*                 
  -------------------------- ---------- ----------------- -------------- -------------- ------------------ ------------- --------------------
  Autonomy Support           2.98\*\*   .28               .03            .01            .12 (12.57)        .64 (4.70)    **-.34 (.07)\*\***
  Competence Support         4.45\*\*   -.14              **-.19\***     .2107          .27 (.33)          .29 (.00)     **-.14 (.03)\*\***
  Relatedness Support        4.39\*\*   -.04              -.17           .21            .32 (22.99)        .41 (5.75)    **-.18 (.04)\*\***
  Autonomy Thwarting         2.40\*\*   .09               -.14           .03            -.04 (.31)         .51 (.00)     **-.26 (.07)\*\***
  Competence Thwarting       1.64\*\*   **.36\***         .07            **-.41\*\***   .27 (31.60)        .34 (8.87)    -.09 (.05)
  Relatedness Thwarting      1.41\*\*   .20               .20            **-.30\***     .02 (60.24)        .28 (12.76)   **-.12 (.04)\*\***
  Autonomy Satisfaction      3.43\*\*   -.04              -.14           .24            -.01 (.32)         .48 (.00)     **-.26 (.06)\*\***
  Competence Satisfaction    4.18\*\*   -.04              **-.24\*\***   **.36\*\***    .03 (38.55)        .23 (6.12)    **-.10 (.03)\*\***
  Relatedness Satisfaction   4.33\*\*   -.09              -.19           **.46\*\***    -.17 (.29)         .25 (.00)     -.09 (.05)
  Autonomy Frustration       2.29\*\*   .23               .10            -.13           -.20 (78.08)       .45 (27.08)   **-.24 (.07)\*\***
  Competence Frustration     1.98\*\*   .17               .08            -.29           .04 (40.31)        .42 (13.94)   -.15 (.06)\*
  Relatedness Frustration    1.95\*\*   .18               .12            -.01           .03 (35.00)        .33 (10.37)   -.10 (.06)
  Autonomous Motivation      4.13\*\*   .17               -.15           .11            .23 (38.54)        .38 (8.41)    **-.19 (.04)\*\***
  Controlled Motivation      2.70\*\*   **.56\*\***       .04            -.07           .99 (.00)          .76 (3.92)    **-.23 (.00)\*\***
  Amotivation                1.30\*\*   .18               .12            -.32           -.19 (79.79)       .24 (22.04)   -.07 (.05)
  Sport Commitment           4.54\*\*   -.02              -.12           .16            .60 (5.49)         .39 (.77)     **-.19 (.02)\*\***

Social Factors - Interpersonal Style {#j_hukin-2017-0151_s_003_s_003}
------------------------------------

According to *supportive behaviours*, the two groups were not significantly different at the initial measure. In terms of growth rates, CG soccer players presented a positive growth in autonomy support, while competence and relatedness support grew negatively (for competence support, *p* \< .05). There were no significant Group\*Time effects, only a marginal and positive effect for competence support (*p* = .07). Considering *thwarting behaviours*, in the competence thwarting significant differences were found (.36, *p* \< .05). In terms of growth rates, all soccer players had a negative growth for autonomy thwarting, while competence and relatedness thwarting grew positively. There were significant Group\*Time effects for competence (-.41, *p* \< .05) and relatedness thwarting (-.30, *p* \< .05).

Mediators - Psychological Needs {#j_hukin-2017-0151_s_003_s_004}
-------------------------------

Taking into account the *needs satisfaction*, at the beginning the two groups were not significantly different. In terms of growth rates, CG soccer players had a negative growth for autonomy, competence and relatedness needs satisfaction (for competence satisfaction, -.24, *p* \< .05). There were significant Group\*Time effects for both competence (.36, *p* \< .05) and relatedness needs satisfaction (.46, *p* \< .05). For the *needs frustration*, the two groups were not significantly different. In terms of growth rates, CG soccer players had a positive growth for autonomy, competence and relatedness needs frustration. There were no significant Group\*Time effects, although the growth rate in the EG was negative.

Regulations {#j_hukin-2017-0151_s_003_s_005}
-----------

With respect to *motivation*, significant differences were obtained in controlled motivation (.56, *p* \< .05). In terms of growth rates, all soccer players had negative growth for autonomous motivation, while controlled motivation and amotivation grew positively. There were no significant Group\*Time effects for any of the three variables.

Outcomes {#j_hukin-2017-0151_s_003_s_006}
--------

Finally, for *sport commitment*, the two groups were not significantly different. In terms of growth rates, CG soccer players presented a negative growth. There were no significant Group\*Time effects, although the growth rate in the EG was positive.

Random effects {#j_hukin-2017-0151_s_003_s_007}
--------------

With regard to random effects ([Table 2](#j_hukin-2017-0151_tab_002){ref-type="table"}), for supporting and thwarting style variables, variability and intra-subject intersection in the pre-test were not significant (*p* \> .05). However, the intra-subject slope changed significantly in all variables (*p* \< .01) except competence thwarting. For needs satisfaction and needs frustration variables, variability and intra-subject intersection in the pre-test were not significant (*p* \> .05). However, there were intra-subject slope changes in autonomy and competence satisfaction (*p* \< .01) and in the autonomy frustration (*p* \< .01).

Considering the random effects in the three types of motivation in the pre-test, variability and interception were not significant (*p* \> .05) in any of the variables, while the intrasubject slope changed in the autonomous motivation (*p* \< .01) and in the controlled motivation (*p* \< .01). Ultimately, regarding the random effects of the sport commitment, no significant differences (*p* \> .05) were found in the variability, interception and intra-subject slope.

Discussion {#j_hukin-2017-0151_s_004}
==========

The main aim of the study was to test the effectiveness of an intervention programme developed with soccer coaches and analyse its impact on the motivation and sport commitment of players. The results revealed differences between the CG and the EG in both measures. Specifically, the training programme received by coaches demonstrated its effectiveness in such variables as supporting style for the satisfaction of basic psychological needs, thwarting style and frustration of basic psychological needs, and amotivation, obtaining different and significant tendencies in both groups.

Assessing perceptions by players of the supporting or thwarting style of coaches in the pre-test, significant differences were obtained for competence thwarting. Nevertheless, taking into account the growth rates of both groups, significant scores were recorded in competence and relatedness thwarting, with differences in the growth rates of groups: decreasing levels in the EG and increasing levels in the CG. This shows that, after the intervention programme, coaches favoured a learning environment characterised by trying to train players with greater degrees of autonomy, competence and relatedness, that is, the programme changed the perception of players in a positive way. In addition, these results support those of [@j_hukin-2017-0151_ref_018], who found that a training programme developed for physical education teachers was effective in optimising the "bright side" (positive variables) of motivation and reducing levels of the "dark side" (negative variables). Similarly, [@j_hukin-2017-0151_ref_001] developed an intervention that produced positive changes in teachers' beliefs regarding autonomy and structure. Consistent with this research, [@j_hukin-2017-0151_ref_025] developed a training program with youth sport coaches, who demonstrated to have the capacity to apply a moderate use of autonomy and relatedness supportive behaviours in game-play, while simultaneously providing high structure and low levels of relatedness thwarting behaviours. Therefore, the fact is that training programs yield results to improve interactions of agents of socialization, teacher-student or coach-athlete, optimizing the environment to promote the psychological needs.

In response to the effects on needs satisfaction and needs frustration, the results revealed significant differences in competence and relatedness satisfaction in the growth rates of both groups. Specifically, the CG values were compared to their pre-test, while the values for the EG increased, obtaining significant differences in the post-test between the two groups (*p* \< .01). For other variables of needs satisfaction and needs frustration, no significant differences were obtained, although autonomy satisfaction increased in the post-test in the EG and had lower values regarding the pre-test in the CG, so one can get a sense of the importance of training for maintaining or increasing autonomy satisfaction. In the same way, except relatedness frustration, all other variables grew in the CG and declined in the EG in the pre- and post-test, respectively. These results are similar to those of [@j_hukin-2017-0151_ref_006] for needs satisfaction variables and [@j_hukin-2017-0151_ref_008] for needs frustration variables (thwarting in [@j_hukin-2017-0151_ref_008]). However, these two studies ([@j_hukin-2017-0151_ref_006]; [@j_hukin-2017-0151_ref_008]) are characterized by a cross-sectional design that did not include a training programme. Also, the results are consistent with [@j_hukin-2017-0151_ref_010], who developed a study with physical education teachers in which students showed an increase in needs satisfaction. In contrast, the results are contrary to those of [@j_hukin-2017-0151_ref_043], as these authors only found improvement in relatedness satisfaction, whereas in the current study this is the only variable where no difference in the growth rate between the groups was found.

Considering types of motivation, autonomous motivation decreased in the post-test in both groups. One explanation for this is that the more self-determined motivation over time (even during a season) can decrease, the more extrinsic motivation appears ([@j_hukin-2017-0151_ref_014]). However, the decline in the EG was lower than that of the CG, thus the intervention program could make this decline occur more gradually. According to the controlled motivation, significant differences between both groups in the pre-test were shown (*p* \< .01), but after the training programme there were no significant differences in growth rates. Furthermore, despite having different rates and opposite growth for amotivation, these differences were not significant. These results partially correspond to those found by [@j_hukin-2017-0151_ref_043] and [@j_hukin-2017-0151_ref_010] in an academic context, and with [@j_hukin-2017-0151_ref_039] in a sporting context, because they indicated a decline in extrinsic motivation and amotivation after the intervention, and an increase in autonomous motivation and task climate, respectively. However, if we look at both academic studies individually, in [@j_hukin-2017-0151_ref_043] no differences in self-determined motivation were shown, and in [@j_hukin-2017-0151_ref_010], no differences were recognised in extrinsic regulations and amotivation, so in general they resemble the results found in this research. One explanation for this may be that the training programme was focused on methodological and motivational strategies to promote the satisfaction of the basic psychological needs, thus motivation might be affected in the longer term and no variations would be obtained after only six weeks of application.

Finally, with regard to the values obtained for the sport commitment, no significant differences were shown, although the growth rate was different in both groups after the pre-test. Thus, as indicated in the hypothesis, CG soccer players showed lower values in the sport commitment, while EG soccer players showed increased sport commitment after the training programme. These results are similar to those found by other studies that analysed the impact of teachers and coaches on commitment, engagement or intention to be physically active ([@j_hukin-2017-0151_ref_010]; [@j_hukin-2017-0151_ref_018]; [@j_hukin-2017-0151_ref_043]).

Limitations, practical applications and conclusion {#j_hukin-2017-0151_s_004_s_001}
==================================================

First, some results were not significant. However, the trend of the results is consistent with the hypotheses for both groups, except for relatedness frustration and autonomous motivation. Possible practical applications are to develop intervention programmes in other sports and with female athletes. Also, it may be interesting to analyse the effects of such initiatives with semi-professional soccer teams. Finally, assessments by the coaches of the intervention programme could be included.

In conclusion, from the results of this research, we can affirm the effectiveness of the training programme based on SDT to create an environment of "bright side" motivation, and reduce thwarting styles, needs frustration and low self-determination levels. Another conclusion is that the training programme was not extensive, but it was possible to improve the skills and resources of coaches without sporting or academic training, which was reflected in their young soccer players' motivational backgrounds, types of motivation and sport commitment.
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